Abstract
Introduction
Open-framework materials have drawn increasing attention over the past few years not only because of the wide * Corresponding author. diversity in structures, but also for their potential applications as functional materials in the areas of catalysis, magnetism, non-linear optics, gas storage and separation processes [1] - [6] . Amongst multidentate ligands usually engaged in the construction of this class of materials, the oxalate(2−) dianion ( 2 2 4 C O − ) occupies an important place, since it is one of the simplest imaginable connectors potentially able to bridge metals ions in the bidentate chelating manner. Major emphasis in studies employing this highly versatile ligand is associated with the formation of exotic network structures. Transition metal ion complexes provide useful building blocks for stereochemistry control. In this process, the well-documented tris(oxalato)chromate(III) ion, [Cr(C 2 O 4 ) 3 ] 3− , plays a crucial role based on: 1) its remarkable nature as a chiral and paramagnetic building block, 2) its ability to function as a metalloligand (or auxillary ligand) that can mediate electronic effects between paramagnetic centers (e.g. magnetic interactions), and 3) its ability to form interesting long-range hydrogen-bonded solid-state networks.
Over the last decade, the family of materials with a variable Ag-Cr-oxalate channel lattice, formulated generally as [(M x Ag 0.50−x )(H 2 O) 3 ]@[Ag 2.50 Cr(C 2 O 4 ) 3 ] (0 ≤ x ≤ 0.50; M = K, Cs, Ag), has been at the focus of interest in contemporary research and development [7] . These silver salts generally crystallize in a nonmolecular polymer framework preferentially with flexible deficiencies x of Ag + ions, thus generating a negatively charged lattice grid. They share in their crystal structures a one-dimensional channel lattice as their characteristic feature.
Along the lines of our progressing research program, we recently reported some closely related channel lattice networks with chemical compositions [Ag 3−x Cr(C 2 O 4 ) 3 ] x− , where the negative charge (−x) is offset by an equivalent fractional charge from protons [8] , monoatomic cations (M + ) from group 1 elements [9] [10] or from metal(III) ions [11] . In connection with these results, we have been investigating other silver/chromium-oxalate compounds with a view not only to produce new materials but also to unravel the subtle structural features that characterize these solids. During the course of these investigations, we have now isolated a novel Ag-Cr-oxalate channel lattice compound of the formula Ba 0. 
Investigation Techniques

Elemental Analysis
Elemental analysis (C, H) was performed on a VARIO EL (Heraeus) CHNS analyzer.
Infrared Spectroscopy
The infrared spectrum was recorded using a Nicolet Avater 360 FT-IR spectrometer in the range 4000 -400 cm −1 with KBr (500 mg KBr/0.5 mg sample).
Ultraviolet-Visible Spectroscopy
The UV-Vis spectrum was recorded on an AQUALYTIC spectrophotometer, in water solution, in the range 300 -800 nm.
X-Ray Single Crystal Structural Analysis
A shining violet crystal with approximate dimensions 0.20 × 0.18 × 0.12 mm 3 was carefully selected in oil at room conditions and attached to the tip of a nylon loop. It was mounted in a stream of cold nitrogen and centered in X-ray beam by using a video camera. Crystal evaluation and X-ray data collection were performed on a model Xcalibur 3 diffractometer, equipped with Mo Kα (λ = 0.71073 Å) radiation. The reflections obtained were indexed by an automated indexing routine built in the SMART program [13] . The highly redundant data sets were corrected for Lorentz and polarization effects. The collected data were reduced with SAINT [14] and an empirical absorption correction was carried out by using the SADABS program [15] . The crystal structure was solved by direct methods and refined by full-matrix least squares refinement [16] , based on F 2 . Crystal data and structure refinement parameters for 1 are given in Table 1 , and selected bond lengths and angles in Table 2 . 2 O. This fact of matter unambiguously demonstrates that the single crystal used for the X-ray structure determination is representative of the entire complex synthesized.
IR Spectrum of 1
The FTIR spectrum of compound 1 (Figure 1) shows a broad absorption band around 3417 cm −1 which is assigned to water molecules within the channels. The bands centered at 1623 cm −1 and 1375 cm −1 are attributed to ν(C=O) and ν(C-O) stretches respectively [8] - [11] . The bands centered at 900 cm −1 and 800 cm −1 are attributed to C-C stretches. The sharp band observed at 543 cm −1 can be assigned to the Cr-O vibration [8] [9] and the band at 409 cm −1 to the Ba-O vibration [17] .
Ultraviolet-Visible Spectrum of 1
The UV-Vis spectrum of compound 1 (Figure 2) 3− species.
Crystal Structure of Compound 1
The X-ray structure determination of 1 reveals the chemical formulation Ba 3− complex anions. Hydrogen-bonded water molecules are found in the channels. 3− , functions as a metalloligand, or else, as an internetting bridge. Hence, this internetting bridge interconnects, across its O atoms, the three independent sites Cr, Ag1/Ba1 and Ag2/Ba2 into a three-dimensional polymeric neutral host lattice network that surrounds water-filled channels.
The Cr center (Figure 4(a) ) is pseudo-octahedrally chelated by three oxalato ligands with helical orientation, coordination to the metal occurring across the six deprotonated "internal" (hydroxylato) O atoms (O1, O3, O4, O6, O7, O8), and giving rise to Cr-O bond lengths and O-Cr-O bond angles which fit well within the ranges of previous results [8] - [11] [17] . The coordination geometry around Ag1/Ba1 (Figure 4(b) ) is a severely distorted octahedron involving four carbonyl O atoms (O9, O9i, O17, O17i) in the equatorial plane and two O atoms (O8, O8i) in the axial positions. Ag1 and Ba1 ions are statistically disordered [ratio 0.667(6):0.333(6)] on the same crystallographic site. All the Ag-O lengths of this octahedron are different with the values ranging from 2.328(3) to 2.559(4) Å but are comparable with reported values [8] - [10] .
The Ag2/Ba2 site (Figure 4(c) [18] . Work on this theme is now one of our main focuses.
Conclusion
The compound, Ba 0.5 Ag 2 [Cr(C 2 O 4 ) 3 ]·5H 2 O, isolated from aqueous solution as dark-violet needles, is a novel nanostructured silver-deficient salt hosting H 2 O-guest molecules. Following these results which confirm the great flexibility of synthetic manoeuvres for the construction of silver-oxalatometalate(III) assemblies, our future works will doubtless target the synthesis of other members of this family of open-framework coordination polymers, with the main objective of cancelling the negative charge of the host lattice grid [Ag 2 Cr III (C 2 O 4 ) 3 ] -by hydronium (H 3 O + ) ions solely. Evidence of the protonic charge allowed to migrate very fast up and down within the "water-streams" in the channels opens the door into the fascinating family of materials that may be dubbed Nanochannelled One-dimensional Proton Conducting Solids (1D-PCS). Progress in this research line will likely continue in the near future.
